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The purpose of this module 1s to teach solution ‘of proportions, concepts v
and theorems of triangle similapity, solution'of the Pythagorean Theorem,

solution of isoceles right triangles, and concepts involving "rep~tile" figures |
- N

as well a8 pentominoes. Areas reviewed briefly include ratio and proportion,

,slze tranSSormations and a review of terminology covered in previous sections.

-

These purposes are accomplished by the use of detailed examples, narratiVe

, AN . . - -

explanations. as well ad drawings,

.
«’ 4

+.The student entering.thls modules should possess a good understanding of

traJsformations as well as its related terminology.

The sections covered in this module are:. - \3~
1. Proportions S . . . . )
. S » .
2. Triangle similarity ' ! _ ;. v

3. Triang,le similarity theorem
L. Pythagorean Theorem
5. Special Triangles

6. Similarity projects

Objectives | Co - -
- v ) - :
See objecti\res listed on next page.\ ) ,
Module Usage : . i
This moduld is to be used ‘as a reinforoement of" classroom discussions. ,
’ It should also provide the student with an adequate number of exercises _
“ t0 insure understanding of* the stated objectives.
o ¢ ' \
.
% ' ! ., . '
., , "
. . |
8 . A
.8 . , L . i
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:f,VVObjectives

TRIANGLE SIMILARITY o -

i A
“ ‘ ':/
. "

. ' 1 .

Given & proportion thelétudents will be able to identify,

5a1gebraically manipulate, and solve the proportion for an i

‘- unknoWn quantit}/

© - sides. "

.5.

" a correct proportion involving the two figures

4

, the special right triangle and find the lengths of two sides

Given two similar polygens ‘the student will be able to formulate

~»

Given a right triangle the student will be able to solve proporbions '

which relate the altitude to the hypotenuse of the right triangle.
A o .
Given a right triangle the student will be able ‘to f1nd the third
side of the right ‘triangle when given the lengths of the other two
f
. . .

Given a special right triangle the student will be able to identify’

when giveri the length of the third side.

v




Pretest = Since successful coﬁpletion of this module depends heavily

upon’ a good understandiﬁg of the information covered in the '._-
- previous module on transformations, the posttest for that | ; —
module may. be used as a pretest for this modute. Students
who were unsuccessful on the transformation posttegt will
have difflculty'completing'this module. .These students should |

be referred to material within the transformation ‘module

, N to correct their” deficiencies prior to attempting the work
'contamned in this module.
_a/ - . ( | - ‘:. : _ . . ’ o ‘

~

Posttest =~ The posttest should be an accurate check to see if the student
is able to succeed in accomplishing the objectives of’ the S

mOdule. { . ) . : ’ ‘ _:-'.. .

i . ' -
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~ Answers to set L. '
e . ik -

. 3 and 5

6. ,xl'-é'hd“.y

X, a and b

(2. A'BU =4, B G =13 1/3,

geomqtrlc. mean CiD' =, 10 2/‘3’ A'D" = 6. 2/3

: \ . R : ' 1g! =
trueifx;é8 . : e ) &’J.cw,s -8

L)

. trué ohly if a=o SRS
| ‘true .only if y = 1 o.r -1 ‘
true -only if x =2
trye only if |ABl = |A" B?I' ._ and AB # 0
‘ a-lways‘ true |
. 6 ’ . '

.10'

."
'

O Ut DML




g

D/ 29 . g . F ' . ’ . . )
s __b. T,_produc% property {(a) ' o '.. _: . ) '

-

c. T, addipian property (e) . . . - ; a ' L

d. F ’ . - b - o

N2t
acn

N
‘f. T, product property (a) o TR ‘ o N
‘ .
g. T, inve’rs_i_on-prope_rty.(c) o . o
7 hy T, inveﬂsion property (c) and denominator 3. | o
addition:property (d)

P '
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Answers to Exercise Set 1,.cgnt: TR S e o | ' o
31, continued. I I - -
. .. . ) . ) ) . ' -..
d. a=¢c =) a+b =_c +d -
-~ b T B b, d a , .
| : ’
’,—=)2+b = ¢ +d '
: b d
. _ '
* 6.8 =_c S a =D ’ :
b d - Te d N
=)at+c = b + d '
¢ "d
=7'a+c = ¢ .
Yate- a :
b+ d b : .
2. a. ad=bc=) ad. 1l =bo. 1 ' L
b d bd
’,. | o ; '
Sa, = c
b d ‘
b. & =_b => ad = bec
= 3 s = 9e
! S8 =_c B
. o b d ’
* ~
c.. b = _c =y ac = bd
a . d ;L e 4 A
F e veln
b c bec '
=) a =1d - -
- b c : )
, )W‘» ) i " *
. . '; ‘.'\/k )
ot '
' S | o
) ' : .

o omudom




» L
d.,
\' *
‘e.
- 33. Proofs vary .- - ..
- ’ ) ‘ ) -
- . . P, .
8.,. Proofs vary . : . S _ |
THe ) ' ‘
. ! . . .
4
o . ,
~ v ’ . |
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Ans’(qeyg to Exercises Set 2. '. . e

1. CE=6 “”R“ T " 1. I- 80'l |
k o - '; ’ e . II - léO' .
FJ = 28 . A o - III - 120',

O

. .\ I3 N o . ) . . . f .
T .. : P - ® 22, .A. Yes, transitive propepty of ~—

3. ,
be T | .. hip=8 v/ ~'

1.o3/2 . ot
2. 5/, : o \
3. .1/1
L.
14

15/8

| ) , '. _' 123, a. (,.-P ’-‘:’Z.—T | PQ ¢ TS
. PV = - : - C \; . e
9 W8 - . | 4Q =S ® TR
10. MIL=5- . | . LRA\T LR TR
.. ll. TU =8 ‘ - ‘ - \ . . -_‘.\ '-.\ | -. | .v y

3
[amd
It
—
m .
F)
~
ce=?

12,

il
n
3
[

il
H
)

13, ST -

-—

h. ST=k =16 . \
15. CD = 2.25, DE = 1.92 '
. 16, OB.=20, AB = 10

Sy g&%gﬁand:%_=gg S . |
OD 0B OB OE B - {

- L me=m T | R
| oo OE . o o

18( H}‘—‘B, .

19, 9. ::H , W=1011/16 , Yes | SR
+ 16719 | | | |
20.'x¥-:§‘—$_l_£,'x.=;12,x=7- |

0 3x=19  rxel N

]

.
4 . . s D
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. Answers to Exercise Set 3

N
%

:'m'cq

N %

)
now, AC =

I

it H

L1242 and

e et

£.'2 = &g _and

gth_ere fore

CD
s,

W
Ll
"

1
(3' ¢
V3
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-
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. JfAnewe}a_to Exercise Set 3 R

o ;o e ' -
11, .Consider the correspondence S o '

‘e . D ACBEAADC , By'A&,.AACBf»AAnc. L
- " . e . RN . 4 . 'o' K

. -‘ . .. .'._ . .,.I' » &‘ l?‘ M ”,'-
§ | AC

. ‘ Q.’E:D. ’ ) .l ' \_‘— ) .

. oo L \ . » ' I
12. 10 = x_ . . . |

15 0-x T o ' "

. | | - .

’ 300 - 10x = 15 x g o | :
. 25x =300 S : L S o
Coax=12 S | ~ _ SRR
. : -y 18 ’ — . . _ < ' . r,
/- S ) b " e P L
13. /‘g - _é . . . . | | . . . '.,_ ./ﬂ_// ..
! x Lo . . =

bx = A8 ’ L - |
Cox =12 . | oo * .
\ . . R . . .

" #lL. See part d. of #10.

e
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.. Answers to'lbgercisé E‘;et.[, . ‘

/

1, a2+ 152 = 172
a,2 + 225 = 289

ad. hyp = 2N"3
a 3

\ ‘'
B

I/ !
.
L)

. v
A
&

/_ .
‘ . » ) ’
2. 6° 4 g% = ¢® 3. b2+ 12° = 13% ]
’ 36 + 6 BT+ 1 = 169,
. w . 3
02 = 100 . b2'= 25
. ¢ =10% b =5 '
5.0 7 +1° = 22 6. #* = 1% 4 22
=38 . Fe1a4y
'y.={—3—.“ ' | &*F -
. .. - L - . 2 . .' .).
8~ 02 2 — 2 p ’
. 907 +90% =d 9. let the hy’potenuse =
' ‘92 =_90Vf§—_= 1?6.90 ' V leg =X, J
~distance saved = | 2nd leg = y, | ‘
180 - 126.9 = 53.1 then %2 + y = (2x)
Y= 3x2
) _ﬂi_ x =
9b. - hyp = .12 ; 9c. hyp = 1__‘/.3: . |
. 3
.
\ ‘o
5
\ ) - !

Ia. . omuaom

o




10, & 2= AB W AD? 4 BER b, ED® = 11° 4+ 107 ¢ 22
| "".22 + 22"+ l% . : //_ C = 121 + 100 ,*.‘1*. ‘ o
'.-..‘ 'E02.==9‘_. . \, | ED2"~=225‘ .
D =3 ‘ ‘ D =15

-
-

, s ‘ : . . ‘
¢. W°=73°+ 12+ 122 T ~ .
o = Qv 16 + 144 '
. . f \ »
w19 - | |
ED =13 . "~/ .
1. ‘a. BB = ®° - (AD® + AB®) b, EB® =17° - (22 4 1)
=10% (5% + 53) .- Lo =AW (kl)
. EB% = 50 o E EB® = 1, '
. . ’ : N
IB = .5V2 ‘ EB = 12 \
c. BB = 6% & (4° + 3%y )
. N\ - -
=36 (16+9) R .
BB° = 11 | | o ' |
BB = V11
. a— 1. A . ) ’ ’ C e I
12, x,z + 152 =725z Xt 152 = T7° ‘ ‘ C
- A 2 : s
x,F+25 =625 ' xf+225=289
2 - ' 2 ' '
X, = 40O X, = 6L -
x‘ = 20 xz' = 8
' ’
- !
{
' i
o Q

w o

I P,'.mu,ofém, o
" l. ™

. L o

Y




D et et = (e 18)R ‘
' T2 . g ) 2 2 3
X7+ 34 x 289-{-;_( = X" + 36 .x + 324
. 2 ! ' “ . ]
X' =2x=35=0: L _ |
. x4 =0 S \
i x =7 or x = =5 ‘ S/ -t v , -
.. | }.(,‘__ ‘ ‘ “ .
. . _ N
-‘ . . ’ -
1. - 8% + y° = 172 (x + 8)° + 15? =252 i T |
. ’ 2 , ' ‘. . J : : " B . '. i
y ==<89 <64 : XKoo+ 16x + bl + 225 = 625
. \ 2 ’ - ,2 ) )
y =225 | "X+ x - 33 =0 .
¥ =15 L, "(x - 12) (x+28) =0 .
§ , ¢ x=12. orx=~28 Ny oL
. = " , "
X =12 ¢ -
) i |
15. 105 ~ -
16.. JB— ' ' ] < o
8 L.
17. No . . .
' | 18, Yes , yan ' _ ‘ ,
19. No e o : '”
20. Yes R N " ) ' o
"y
N
8 1
L '“ ' .
> ",
: "\ o .
O 74Ut DML
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‘Answers to Bxercilse Set.5 . - T L | '
1. . 2Y2 om ' | '

. . ' o ,’ e ' . to !
3. xV2 cm . . - v'f : _ ' , }

he 2 cm - . ) - o

De hypripr; | ' o, | 3 .
' leg = LY 3 ft . - _ o

6. hyp=2b.5cem - ~ S .
leg =21y 3 cm ) o L T

[ ) ." , 2 - . ' . o . .

» - -~

7. hyp =

+ leg

2y 7
yv3 -

3 ' : : . .

. 8. hyp'
v L 188

9. 6V - | , L S
0. 6Vz.. . o | ~ o | :
1. AB=6 - . 4
12. BC=6y3 | . | o

0 w6z N

4. CD =12 o I

Al

15.BE=I+ -- ’. ,- » . | | . .,"l . . B .“..

17, MP=3V3 -3 .

PQ =3 . - . S
' PR | ' D K "
180 MR = 20 ‘ \ o -
. o : . )

\ : : ' L . o .
] e B . ] .
-~ . ' . [
' .

Pl
-

‘omudtom

»

. n N




| ’Clearly the ratio g -equals the rat;io % Such a statement abogt the

) ’
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Lo .
bj ’,

"The ratio of the length of a line segment to the length of its 1mage

‘ "'%.‘

L S

s 1to 4, the scale factor of its size transformation.
v

That is;

. . L

b M=K =_a =1 - -
S ) MB'BCY TG

Because certain procedures are used often in solving proportions, special

~ names are used for the terms in a ‘proportion,

In the proportion .8 a="¢"
, B &
. . | .
a, b, c, d are the first, second, thrid, and fourth terms respectively,

- *a and d are ‘called the extremes; b and.c are called the means. B

*
»

, Multiplying both sides of the proportion-above by"bﬁ gives ad_— o;-
Since a and‘d are the extremes while b and d are the means, we make the
" following statement concerning«proportlons' "In a proportion, the
product of the means equals the product of the extremes "

A

Example.s Solve for y in ¥+ }
‘ ' 5

X : | '.

Solution: By the means - extremes property ’ .

'_ v \ v - LN . / .

r+3 =y .= h(y‘+3)=5y S
5 A oo
g L ‘=;uy+12 2 T
. . -. ‘. R .- . 12 = y ) . .
“If the means of a proportion are identical as in: g = x. '
7 x . b

. Then x is a geometric mean or ‘mean. proportional of -
a-and b, . , Y

2 - 0




N o a A T ’ .
’ . . . ‘ A ’ B ’
) . ! s . : s . .
. s . ) . .
[} o : ’
. ot - . : [ ] A
.

. ”.‘~ o Let Sg}{ (ABCD) - AlBlchl withBC 9 B",C.,' = A.B “A"B' h‘ | - : .')
| " What is the length of AB and the magnitude or acale factor K oi‘ S'? T 3

. Solutdon: - B o

' AB = B~ , substituting . o

. - A'B' B'C' . | i o '

‘ ' N . .
. the'give;l lengths AB =9 -

~+ Since B'C' = AB this b'ecomes,'_ o “

. (AB)® =36 . | ' _ o . : .

'and_" _6

| h\; : o . therei‘ore, Ke=AB =6 '= 3/25. N




" . Exercises Set,1: AR N ‘g.r s
P ~ ,
1 .
. t ) . /‘_ ‘
.. Glven the ropoxtion X = 2 , name ./
o e 3y g
v .+ - the follo ng‘:' - ‘ '
’ ' " . ‘ . » ¢ £,
, ‘.I)
. ’ . ' ':b
1. firet tern ¥ ~ .
2. secbnd térm h \ . . ~ ‘
" 3: third term v )
L. fourth term P '
. " oy '
~ 5. means ‘
6. extremes =, . : .
_ o B ' : ¢ \
7 Ifa = 2 , tren is . _,
) : X B . ) ' j’ ) : }
- , . . . j e » . )
& mean proportional of ~and ! T :
8. Another name for mean p 'oporfdional‘_i”s .
. ) . - ' , M LY » M
9. Under a size transformation §(A) = A' gnd S(B) = B'. The center

i




. e L N R
In problems 10 120 . - ' : B
which propovblons are always true? Assume dcnominators aﬁe not zero.
. ) o 3 -
10, 3x -2 = g . : 13, x5 =, 2 , .
L X 1t Lot 5% 1 : EERT.
‘ M a2 =2 i, AB = A'D
] a+1 . 1l . . : A'B' ) AB L
. 12. 8 —— yl" oo \ . N 15. 1_2_ = -l_é o
s 8 B .‘ |
12, % 'yl“ ) ‘\4 . ,
. s -
© In pretilems 16-18 : '
give a mean prOportlonal of each pair of numbers
. : _ : . . S
. . - . : g ' . . . ," o : u
, 16. L and 9 [ Ry o ' J
_/) ' 17..05 and 20 | : .
o 25 and2 o o
. . v - . . ‘
. A " 2
In problems 19-26 ‘ | 7
solve each pﬁoportlon for the unknown term. ) \‘ ot N
19. a = 3 "2, at+l = a-1
12 L . - e R 9 v
20. AR =, =2 25. 4 = 9
b 3 m~3 2+m |
21, "2 = x 6. 5 = x-2 |
x, 0 x 3,
. 22? t+3 = 14 ) " . ( -
' -t g °
BV, Xy=~-2 =9
: 3 b ,
¢ qf
o ,
.. o |
” '
Jd




- '}“’ _ , . ,
27 S is a size transformation of magni‘bude L/3. Sp /3 (ABCD) = A'B'C'D'

*If AB = 3, ¢ =10, OD = 8 and AD = 5, find thie len'gtfhs of the sides

, ', of A'B'C'D',
28 M is a size tran omnatn,on of triariglenqr& such tha't, Mo K (AXYZ) =

A XYL I XY= 10, V'2' =15, X#=20, and XY =25 find . . |
oA 'K, Y% and X'Z'. ‘ ) ' ' . .-4" e -

_©7AUTDML
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Additional properties of a proportion are useful in computations involving ‘

4

simiIhr figures, .« -
. Each of the statements_belowjis true if a = ¢ . , 1N
3 TR T e T 4 .-
b a. ad=bc (product, property) . ) '.
b. a = b (equivalent - alternation property)
¢ lo.- b =4d '(inversion:property) )
’ ) - a’ c ’ . - . .‘ |
o . ) o : . : N BN )
d. a+b = ¢ +d Ydenominator addition property)
b ' d- - L Voo
: . v
3 6. atc - = a ' (addition.property) \
b+ d b R ’
» o .
v \/‘ g ) o’ y f !
- 29, If X, y,;e3 and w.are positive numbers and 4 , then which
S N . y w

of the follow1ng equations are true? Which property doeg each true

- statement illustrate?
o N

-




e 30.  Starting with ab = xy, write . proportlon upose left member iss ”4” e
o - . I A
. a. a ‘ \ ( b'. 2 ) . 'C'. ! 2 A d' _b- ' : '-",.'»_'."-‘:‘ ‘0‘ o
. X T y . '_,,.'X: . . .'.y'V PR .
3;.:‘;. ’ )
o ) - ,
. e. X f. % g ¥ h, y
a \\' "’.‘i b a b
W -
. \ = b ‘ '
- 31, Verlfy the 1f portiqn of the five propertles of a proportlon ‘
’ stated previouoly.&) ¢ | . |

o 32.. Verlfy the "only ifn @Ortion of the five propertles Of a propOrtion- e
- ! f ’ | o
SRR That is, beginnlng With each of the following equatlons derlve 3 o

"\ the proportlon ! *i'c'._- e
- o7 Y
' : L e e L
! ' v ! . : '
\ a ad = bec /ST b. a = b~
t t‘.. . c d'
S . : . ,
\ c. b =.4d d. a+b = ¢c+d
8 c b d .
. o o i .
L) . i
. 8+ cCc=a " H‘
| b+d Db
o | 9
Optional: ) L
} . R
 33. Given: a = cand'a, b, c'and d are positive.
. “ b d Y. o
. Show that* o S o - o B
’ a. If a ) C, ‘then b ;> d |
' : L L . ’
c. Ifaqc,'thenb(d e L
di 1t a b, then c & d ' -
' _ : : . _ : ' I .
Bh Show- If% = g then ° - ¢




v In the 859{6 flsre corresponding segments are PrOPOrtlonal |
// - ". ~ m - xesyE
, ,f-x:P,v: -X "PQ o
pa4
XP

'; : NSelect the two ratlgsf
: I ’

R XQ . . P L
‘The'betweenness property and substituﬁion property yields-




; Subtract 1 from bonh members of the equatfon.

t _%_ =.
- X
, PY

o

3
A
L Y .

.

In short, if in the figwé“m// n, then a = ¢

*

.'Find: C F and.C D~
. " . ,‘2/ N . i
Y M= N = = 0
~ . B~ CTF X0 CF
Solving, hO (cF) = 1500_ ..

. . cr=315 . )

) ( i;'ﬁersion, ‘préperty)
; . { .

l te .. " R o S ‘_‘) .
Example 1. Given: )3 (Z,” B D, lengths as shown. -

A

| Also,‘AE’ =[G = 0 = 3_ v
' .AC . CD - 87.5 CD

Sélving, 50 (D) =- (87.5) '(30) |
S op = 525 oo

@4 U'of DML
)




'ﬁi 4 The proceeding statement concernins a line parallel Yo a side of a '“:, o ;)f’
. *.j.’s ; » » ) , . :4_ ) ..
,‘ s trianglo and intersec%ing tho other two sides may. bé generalized to .

, form the following S | S L "

a

. hl\ ' . ' ’ . . : . .
a L A . oo .

BExercises Se{tv 2 - | .

1. .='B"C”-_D—i§,_.fir_1d CE. o

1

\\)0 )

N

. . . : - . ’ ' .
- - v . .

2. GI [, rind FJ. B

!




Givem LM// ﬁb’ » answer questions 3-_-6 télling whether or not each statement i's true.
J3 KL =~ @ [“KL*‘IQ'I S o N
o "~ KN KO _ LN MO oo P

bGiven' ET«”@ - L . . o | : . v “..-
7, If Q1 =10, W =6, PR =09, find PV,

8. ILPQ=12, MT=8, =3, P - B 710

9. IfPr=6, Q= 20 MT = 15rf1nd PV.
+ © 7100 If TV =5, PT~l PQ = 6, find M.
’ \

¢ : L]

L. If PQ =5, QR =10, ST = 4, find TU.

Given ;”m//n

2. 1e PS5, PR = 20, ST = 6, find TU.

13, If PQ = 3, QR-IE, SU=12 find STandTb

“lh. If PR =25, QR = 15, SU = 20, find ST and TU.

'




.. Given: 8. & (AACD)-=‘AEDE'.'.. o S )
‘15, If OA=14, AB=3, &C =3, find CD and DE.
16. JIf OA =10, AC = 7, ED = 1j4, find the lengths of
as many__other segments as you can,
Bk 15417
.. . .. .rs
0 e
. - . J ."\ R . ¢ ?
_1 7_. Show that OD is a mean proportional of OC and OE..
'18. Given: Trapezoid ACDF with m //(Tﬁ |
AB= 2, AF = 8, BE = 12, CD = 20, Fihd BC
Cw ¢ : ' )
.. ! ‘ * AN
Ex. 18 o A 8 _
- 20
.. . . i N 4 '
" | : ¢ \ '
»
~ \
¥ ' .
2 |
e ! \
e -
D)
] | . _ ’ b
o w3 30 - '® 74 U of DML |
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- 19, Given: xy ” r s, segments as indicated-

- 21, Three lots extend from Packard Street to State Street as shown. The

v 0

LX)

One person’ suggested the following proportion . / -
tofindw. S N | %
L= 19w
9 W

r

Propose & more convenient proportion.

D.O-YOQ get t_;he same result?,- L B X

4 . . . .

R0, DEHABW’ith CD-—-x-B, DA~3x-«19, CE—I+, andEB—x-_l; .

E Find value (s) of x.

* ,"

A

t

side boundaries of each lot make right angles with State Street. The
totel__frontage on-,Packard Street_‘is 360' , Find the frontage of each

Kl

lot on‘h- Packard Street.
. P U

| 13 S | -‘_- IIT. .

e | oy, -
o State Street




- Suppoae AABC ADEF with A_E = ‘-g’.'.and'f-s

. . ‘ ' DE . 3 e

? ADEF A,AGHK with DE = 4
a! Is AABQ)' ~AGHK? Why? What is the value of AB?
. ’ . ", . ] . M GH

‘- b. For each of the following, tell why it is true and
'find the. retio of a side of ;he first triangle to

the corresponding side of the second triangle.

: l. ADEF~L\ABC ORI
2+ A GHK ~A DEF .
3./ DEF~ADEF R R (
3 bA GHKAAABC S o .

23, Assume that the cgrrespondences indicated below are . Qjmllarities. '

[ %

State which angles must be congruent and which- -8ides must be
' :

proportional .

8, PQR¢TSR b. ABC ¢—)ADE

C.

ACD¢—CBD




T l.;:With A as a center, -

\/ .
' Triangle Similarity Theorems L :
:vSuppose that you would like to divide & line segment irfo o . segments |
- which haveia ratio of two' to three.. There exists a standard construction A
. prpcedu?e.fsr doinélthis.. But;ﬁwe’pow show a slightly different algorithm.
Given:l‘ga;ment AB Divid' AB into two segments which have a \
- ' ratio of 2 to 3. B

gy Solution°

~ construct an arc of two.
units as shown.

. 2. Use B as a center,

v

construct an arc of 3 units which

will intersect the previous arc. Label .
the point of intersection P.

-3, 'Draw AP and BP e .

L. Bisect P. Label the paint where the ' S e
| angle bisector intersects AB, Y. S | R e

5. AY and YB are the two segments.




_This p ocedure may be - gé‘ﬁraluzed as follows- |
Given: Segment x y. Divide Xy into two segments ' N \
which have the ratio of a:'b, '

o . » .2><T)

{ Cénstfuct arcs of length & and length b. Draw XP and YP. Bisect

~

'anglé P. X% and &Y are the two segments. , ' ' : ‘ *_

'
.

Geometrically, this property may be stated as follows.

side into- segments Hpoportjonal to the adjacent sides,u_‘

-




c AN

i / - i .
. »
A}

s .
.o LA
’ k!

In this figure, AABC is the original right triangle with the altitude
to the hypotenuse CD. - The_n L . L -
“A ACD ~ A ABC ~ A CBD - . o

T




. ' . ' ) \

o

By separating.the triangles, congruent angles may be marked.

K

_/.

’
’

!

) o | e .
N o I




4.
-

By using the triangle simdlarlties above, three conclusions may be o | ’\
V' reached immediately. EER | L
S Ay . v
.I. The altitude is the geometric mean of the segments into which
it separates the hypotenuse.

‘In terms of the figure : - y R — ._‘t-ﬂll S

T oo CD DB o T
_ .:_ B yy, i np;.': S A';‘s S . | | .‘.L 1 &: .f

LTI, E1ther leg is the geometrlc mean of the hypotenuse and tHe segment

. of the hypotenuse adjacent to the leg | o
- AD % AC or- .i BD & tgg o o Aﬁu'
AC AB _ AC BC '
 III. . The product of the two legs is equal to the product of the hypotenuse .
'-}:.“.- and the altlghde to the hypotenuse.
o AC *BC=AB - CD

oy S . L T

3y, '\ @ '74 U of DML
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e o
Ebcample' 1. Given: Right angles as shown;
AD = 4, DB =5, _
. Find: CD; CA, and. CB. -
solution: ~ R

= o = (0 < w00 =5(c0)?

.0 DB = By (0B)° = DBABENOB? = (5x9) = 45=H0B -

o ' ¥ . ) _ .

An alternate method of finding CB is as follows:
AC'BC = AB'CD =) BC = AB'CD =) BC =

" Example 2. Given: £1 22 = - -
. ’ —_

"RS.-'=~7, RT .:'5-,‘-' ST = -
_ ., . AT

- Find: . and utT

. St . %

(4L x5 = 20 ==> CD

CD DB o ) '_
oo ()T = B = (hx9) = 360 =

o

= 2v5
¢
W

. Solution:

Can | -
Let 8 = SU . .Now, since Sy =
‘ ' ‘ uT

N oS58 = 7 (10%8), 55 = 70 -7s, 128 =
esUi= 55/6, UT = 10 - SU, UT -

Il
F
N
o~




-y Bxercige Soti 3 i i
T & RN

AR
[
\

bisector of £A as shown. I : - |
em e
" 0D in

< " s 0
' .

- ElE

| e D . B
In exercises 2 - 9 find iralﬁe__s for x, y, and z. E h

¥

. ) A ' ’ . ._'\." . . ' t
v L e - L : . g : ) 1
e L S . : e

Al
(4

©7AUO DML




- % 10, BR, G5 apd' DT \;// S e
g are Lf”.to_ﬁf)_; - | R

a. Name the pai'rsl'of A ‘.

. similar triangles .
B, Wh:}i is .correct? o

4 = p or &

y a . 'y pHa
. c. - Which is correct?

,:

& =g or & = g
X P v X phH

o

" Cod. I'Show that 1 ¥V

-

2

» i A . - N ’ .
N . . . e . »

» . . A v




| 11. Given; 21 =B. " show that’ AC is a mean proportional to

- o
L] . . A

-

. . . . L ] - . : . . ‘ v P
T e ‘t_} ‘ . ) v ) . C ‘\ .

\ . Find x and y.
73 N

e

’ ., .Glven:¢17¢2

A o - . x+y=3o o

\D

w

" © 74 U of DML
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o ‘d(-“]_[‘,,

on. the two outer scales, and R is read off ¢n the third scale.

If we have an electrical circuit consisting of two wires in

parallel with resistanceq Ry and Rg, then the resistance R of

the circuit is glven by 1 = 1 + 1
Rl

r | RT B2

-

o RT A : . Ao

_The following scheme has been used to find R, given Ry and Rz.

'

Numerical scales are marked off on three rays as shown in Figure lon the

9

'next _page. A stralght edge is placed so as to pass” through R1 and R2

Use:
i i

the scales of the figure, select values for Rj ,-RQ, find\errom

- the figure and check xohr result to see.that-the'equation is setisfied.

’ - %

¢ i K k4
/ ’
. 'ﬂ ..\L Y ]
RN - ' o
L . ‘ . . |
L oms2s 42 74 U of DML
e . ’ . . N ‘\‘ * . ’_ . .




. Show. that the method really works; could the same diagram be used
1 -1 | |
R

to find R in the equation )1 = '

ST TR
® '74 U of DML

) e




In the right triangle above, _

@ = p'c  and b2 = _q.c. and )
N ,
b @b = e + ac !
’ 82 +b° = (p+q)- ¢ But,p+g=c L —
. | ) , , _ | - ;

Therefore, a™ + b = ¢

This result is probably the most, famoue theorem iJ all mathematice.' : \

The first proof of this theorem is attributed to the Pythagoreane

H .
_'and beare their name .

SO \
AR h Pythagorean Theorem: I. a right triangle, the squar ! of the hypotenuse
1s equal to,the sum of the gquares of its legs. f-"' \- o

4
(2

©74Uof DML ..




LI
.. - L) ’ ’ .
v The applicatlons of thls theorem are many and varied. Foremost, the
equation a2 + b2 = ‘c2 may be used’ts find the 1ength of any slde
of a right triangle, giveh the lengths of the two other sidés.'“‘

~ Example’l; The legs of a right triangle

‘are 8 and 15. Find the length g

. of the hypotenuse.

 Solutlon: 82 4+ 157 = n DR .2
6L + 225 = n°
h = Va8 = 17 S
. : : _ \ '
o /2Example 2: One leg of a right triéngle ' :
._ _ | . | B is 7, ahd the hypotenuse -is.
| 10. Find the length of the - - 7
o ' second leg. |
Solutien: 7% + x° = 162‘ x '
o L9 + xz_ z= iOO
x* = 51
; x =51 = 7.1 \
| ’ ? K3 -
‘ ‘ y
[ o
. e
¢ /

- © 74 U of DML -
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. u}The cdnverse of the Pythagorean Theorem provides a way of showing

’

whether or not a triangle is a right triangle.
! . (

Converse of the Pythagorean Theorem:’
&

. If a triangle has sides with meagures a, b and ¢ and a2 +,b2*=

’

then ‘the triangle is a right triangle. L

_Example 3. A triangle has 81des of lengths 2, 3, and L. Is the

triangle a right triangle?

Solution: 1If 2 + 3° = 92, then theAwill be a right A\ .
2 4 32 = 13 and 13 # L2 . Therefore, the

" triangle is not a right triangle.

o




Exercise Set 4. o o

3 7.

/

L) [ . C ' | ‘ ‘ .n‘_
/

. . ) »
i . . .

Find the length of the third side of eath right triangle.

Ab Y

altitude to the 1ongest side. S

/I - ‘f v,
) 15 _ .‘ B
a
O
o '
The sides of a triangle measure IO, 10 and 12 ‘Find the length of the -,

8. tHow many feet (to the nearest foot) w?uld a person save by running from

first base to third base instead of ing ?rom.first to second to thlrd?
The distance between bases.is 90, '




4 9.  The. hypotenuse qf a:fright tri_ang"le' is- twice as long as one: of its
| 1vgs. Find the length'of the hypotenuse if the ptner leg is
a9 b 6\5_' e 800 do ot ] R ‘

¥
. . e s
« - ']

10. KB _LK-D; BB L B_l—),-Find"ED when
_ -a."vr'AB_ﬁ 2, AD = 2, EB = 1. C

N

b, AB =11, AD = 10, BB = 2

FER

11, For figure_&.i:ind EB when _ |

& AB=5,AD=5, BD=10.

For each of the following, 12-16, find x. | ‘
'120 ) ° ' | )

17 -

t

2o © 74 Uof DM ~ \
1831, 8 -,'}‘ . /‘l | \“\




18,

19.
+ 20,

i) 4

Tould the numbers glven be the lengths of thg three sides of a

" right triangle?

17. fé.é, 2;0; 2.5
RNy
1, 36, 37

)

{7wa,  7ﬁ
5 Jiﬁf-ﬁf |

(3

' P y

® '74 U.of DML -
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e T e R P
Spoctal Trisngles - = | = A

‘There are two special types of rignt triangles that ax’e particularly
. useful in later work in mathematics. One is an isosceles right . -
triangle The other is a right trjrangle in ‘which the 'acute angles ™
~are 30 and 60°; an altitude of an equilateral triangle determines
two such triangles. ' '&' |

'We will consider, the right isosceles triangle first Both legs are
“the same length, say x _Find’ h. | |

I
7N o y

By the Pythagorean relati[onship, x2 + x2 = hz'; So h2 = 2x2 or h = .

.x'\/ 2. 80, 'if the leg of. an isosceles right triangle has length x, '.

the hypotenuse has length w3z, '\ |
¥ ' . |
, o ) ~- . |
Voo .
i T Y
.“' | B W '
\ . | _
\ ’ 4 -
i 5 A ,
.90 omudom
. R T . R
| ‘ L _\\A “e




- - S L . F | ‘ . ;o | R
. AMBC is & right triangle with mZA = 30° B0 = x. . Y
c s ’ . . N A . l ) .

Y

K .. i
- .
. .

- Now, let AB'C be the reflection Qf » AABC over line 4.7\_(? The-.n__-.vtrian_gle'_
. ABB' is an equilateral triangle with BB' = 2x and AB = 2x.

) ;:.. ,—by-—-the—Pythe rUﬁn‘TB’l&tiQthip

)\ (.Bc')z_Jsu 02 = (B or # 4 (a0 = (x

~
N

| o - A:c.= xVT |

) : . ‘. e I . ' S ) ‘ .
80, if a right triangle has a 30° arigle and the leg opposite that angle °

has len.gth X, the other lég has-'_.length.va _3' and the hypotenuse has length

zx'., - ‘ . . ‘.l. ‘ ) i,

o

-

\

. ..( Co o . C Sﬂk - .« :. i . . 
Ll T ©.'74 U of DML
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[ v'Fi d_the length of ﬁhe'diagongl of a square with silie lengths given
gs; . : e - - ' |
LoZem 2. 1m 3 xem 42 em

VWhat are the lengths of the other two sides of a 30-60—90 triangle whose
' . .

shortest 31de is iﬁven as:

s, Lt 6. 10.5.-cm"' . y)' e, 8.V3 -

. Find the length of the ﬁltitude dfawh in ea¢h trianglg;'

v

.,.‘ A o " L _- . | | | ; N | -_ /
"f‘ R b ) é;é? \- ,-A | _.f:"'
' ’ ' - , . ".\ Co ] L . "




_ Gi_\?ri:- ABCD is a kite; BC = 8
. Find: BE, AB, AE, and BG., .

» 17, If MR =6, find'MP, PR, and PQ. - e
" 18, If PR=10V2, find MR.

" ! s AN . - ' N
. o g ' . ¢ k o ¢
~\.! ' - . 0 N . . : .




\ v-‘-,:“._ J (3 . A ' S \ v
* L \ L e o R
s .' . . .(.‘ ) Con
. . % » ‘. . ‘o ) \ o .(. -‘ _.' . N '\ »
. VI. Similarity Projects, - S ' L
' . . ’ .. .-. .H L . . l.' \.,

Y

'A figure is called a "Rep—tile" if copies of the figure fit together_

" to form a larger similar i‘igure- The "rep~" «refers to thd fact, that_

| ﬂthe figure "repeats" or "replicates" itself in a larger similar figure.

The "tile" refers to the fact that if copies of the larger figure are

.,_;fltted together the same way and this is repeated over. and over, we
: . N
_tile the plane.fh _ I”Qi _ e

' For instance four copies of any parallelogram fit together to form a Lo
' "sinlilar parallelogram. - o L |
- . ' .. . A ) .. <
ennn Il . . ' S s ,

;{.
R
. -
{ - .
,.
] .
/ : . >

l."'Show;that-four ceﬂies of the trapezoid below can be fitted together

to formfa similar;trapezoid;_,

,. . -




; (’ _;A

~iThe figure below shows the case N = 3

]

Show that fogp copies of the "Sphinx" pentagon below can be

fitted togeth_;sto form a similar pentagon.-_ L v

\;;-

»

Are there other figures which are "Rep—tilesﬁ?‘

-

,;.For each positive integer N, congider a right triangle with legs
' of lengths-l and N Fit N‘2 + l copies of the right triangle to

'“fOrm a 31milar triangle.

e




‘ _ .

Any figyre obtained by'taking'five sq%?res ali the same Sige and ' ///.

) fitting théh_togebher:along cogpleté edges is calléd'a nbentOmino"; _ o
| | . Pélow are seven. péntominoes. . o . v
'Q.. . .-lj ‘! . “ »
- 4 . - \
‘ X \ , T
o
L]
N _ f s ” ' S | — o

o N

7 5. There are twelve different'pentominoes.

Find the other five.

ey

L4

. 6. Fit the thelve.pentominoes together to form: .
_— _ a. & 5 by 12 rectangle . | . .
b. a 4 by 15 rectangle | - <o

e c. a.6 by 10 rectangle

d. two 5 by 6 rectangles - g
-_.T T - ' ’ - . ’ Mv
. . ' N
| p




'e7~'i_ B
4 | o - \
7. Seleet one pentomino. Now, fit together the'remaining pentominoes
o ' together to ;frm a larger eimdlar pontomino to the” pentomino first
. ¥, \\ ) ) t.
o ;o | _ e o
o aelected | \\\ R o p
:4. _ |
E ’ . S
& . . ' '
v . o
1 |
w\-l:‘ R ) o Lo
|-
8. A 10 ft. pole -and. a ‘15 . pole are a certain distance apart . Ropes
| are attached from the- top\of each pole to the baee of the other pole. o
i e
) ;The ropes intersect 6 ft. above the ground What is’ the distance |
.. between the poles?
154
,.\,.
N
74 U of DML
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